Background/Aim. Hip fracture is one of the leading causes of death in elderly population. We evaluated the impact of gender differences on mortality rate in elderly patients with hip fracture. Methods. The study included all hospitalized elderly patients (aged over 65 years) with hip fracture during 2013. The patients were classified into four risk groups in accordance with institutional Şişli Etfal risk factor assessment scale ISERFAS to estimate postoperative mortality. Clinical, laboratory and risk score results were gender matched between survived and deceased patients. Hospital mortality was monitored as well as mortality at intervals of three and six months. The prediction effect of gender and overall risk variables on mortality rate were determined by univariate and multivariate logistic regression analyses. Results. The complete sample included 434 female and 163 male patients. Average age of men was 77.95 years and 79.18 years for women. Femoral neck fracture was more often seen in women (44.5%), but with no statistically significant difference (p = 0.57). Significant difference between
Introduction
Hip fracture is one of the leading causes of death in elderly population. Mortality rates have not changed in the last four decades and ranges from 2% to 8% during hospitalization, 8%-10.5% within thirty days after the fracture, about 17% after three months, 11%-28% after six months and 22% -36% after a year [1] [2] [3] . As for gender structure of the world's population, female population dominates over male population in all elderly groups 4, 5 . Almost all the publications confirmed the hip fractures were more common in women than in men in relation between 1.7:1 6 and even 4.5:1 7 . Predominance of hip fractures in the female population is a universal phenomenon. In China (Shenyang province) and in Turkey, where men work hard physical labor, the female / male ratio of hip fracture is reversed 8, 9 . Chronic, multi-systemic and more or less controlled diseases are characteristical for a person with the hip fracture (on average, 3.7 comorbidities). Such person can have cognitive impairment in high percentage and is given multiple medications 10 . A lot of variables affecting the treatment outcomes in the patients with fracture were described and include: age, gender 11 , interval between admission and the surgery, the level of surgery risk, functional and mental status before the fracture 12, 13 , cognitive impairment 14 , presence of multiple diseases before the fracture, American Society of Anesthesiologists (АSА) score 15 , hemodynamic disorders 16 , type of treatment (surgical or non-surgical) and type of surgical technique 17 . Many studies have indicated gender as an important factor that affects mortality after the hip fracture. This gender conversion is interesting and can be seen in higher incidence rates in women and in higher mortality rates in men 18, 19 . Statistically significant difference in mortality rate in men in comparison to women is even 2.38 times higher 20 . Generally, mortality rate is higher in men and is in the range between 32% and 62% annually, and in women it ranges between 17% and 29% 21, 22 .
Methods
The study enrolled all the patients with the proximal femoral fracture over the age of 65 years, hospitalized at the Orthopaedic and Traumatology Clinic of the Clinical Center Niš and Kragujevac, Serbia. All the data, including anamnestic (gender, age), clinical (type of fracture, type of treatment, type of surgery treatment and implant type), laboratory and radiography data were collected using hospital discharge database for the patients hospitalized in both clinical centers.
In accordance with the institutional Şişli Etfal risk factor assessment scale 23 (Table 1) , comprising the data on patients' age, daily activities, osteoporosis, dementia, cardiac diseases, etc., the patients were classified into low, moderate, high and very high risk groups.
Individual data were also obtained from the Institute of Statistics Death Registry -Republic of Serbia, six month after the injury, to assess survival rate, obtain the diagnosis by identifying the immediate cause of death and determine factors responsible for mortality in patients with the hip fracture. Mortality rate in elderly patients can be monitored at different intervals. Generally speaking, there are two main periods: in-hospital mortality occurring during the hospital stay and post-discharge mortality occurring after the discharge from hospital. These data are important for survival rate analysis after the fracture (three, six and twelve months). In our study, in-hospital mortality as well as three-month and six-month mortalities were evaluated.
Clinical findings (general health status evaluation, the presence of associated diseases, quantity and type of medication, mobility assessment, type of fracture and injury location), laboratory findings and risk score were gender compared between survived and dead patients.
Complete statistical analysis of the data was done with the statistical software package, SPSS Statistics 17 (Chicago, IL, USA). Most of the variables were presented as the frequency of certain categories, while statistical significance of differences was tested with the  2 test. In case of continuous data, the variables were presented as the mean value ± standard deviation (SD) and the statistical significance of differences was tested by t-test.
Calculations of odds ratios (OD) and their 95% confidence intervals (CI) were done to determine the association between risk factors and outcomes (survival). For that purpose, the most promising independent variables as a single risk factor were incorporated into binary logistic regression analyses. All the analyses were estimated at p < 0.05 level of statistical significance.
The prediction effect of gender and overall risk variables on mortality rate were determined by logistic regression analysis; univariate analysis was performed as the first and then multivariate analysis as the second one. 
Results
The complete sample consisted of 597 patients, 434 (72.7%) female and 163 (27.3%) male patients. Average age of women was 79.18 years (age ranges from 65 to 101 years) and 77.95 years for men (age ranges from 65 to 92 years). Intertrochanteric fractures were present in 241 (55.5%) female patients and in 95 (58.3%) male patients. Fractures of the femoral neck were present in 193 (44.5%) females and 68 (41.7%) males. The difference was not statistically significant (p = 0.57). As for the injury location, there was a statistically significant difference between male and female patients, namely, 380 (87.6%) women got fractures indoors in comparison to 41 (25.2%) men who got injured outdoors (p = 0.000).
Before the hip fracture, 234 (53.9%) women were able to walk independently, 199 (45.9%) required some kind of assisting device and one (0.2%) patient walked with the help of another person before the fracture. On the other hand, 112 (68.7%) males walked independently, 50 (30.7%) required some kind of assisting aid and one (0.6%) male patient walked with the help of another person. The χ 2 test showed significant difference between the genders and mobility before the fracture (p = 0.003).
The level of creatinine (p = 0.001) was significantly more increased in 61 (37.4%) males in comparison to 100 (23%) females. The level of hemoglobin was lower in 207 f (47.7%) emales in comparison to 64 (39.3%) males.
Of 23 most frequently occurring morbidities among the elderly with hip fracture who were followed in our study, there were only 7 morbidities with a significant difference between men and women ( Table 2) . Out of 21 groups of medications, the gender difference in medication consumption was registered only in 4.
The χ 2 test also showed significant difference between the genders in the risk score values (p = 0.024). In the female patients, the values of low risk score (13.8%) and moderate risk score (46.1%) were observed while in the male patients the risk score was high (49.1%) and very high (1.8%), (Tables 3). Tables 4, 5 and 6 show distribution values of in-hospital, three-month and six-month mortality according to the gender and risk score. Table 7 shows in-hospital, three-month and six-month mortality rates. In-hospital and six-month mortality rates were similar in both genders. Only three-month mortality rate after the hip fracture was significantly higher in male patients (p = 0.035).
Univariate analysis indicated that individual gender prediction effect was defined as a significant mortality predictor only three months after the fracture (p = 0.032) while its significance was not registered for in-hospital and sixmonth mortality rate. Overall risk for patients (ISERFAS) at all mortality intervals is by itself a significant predictor (p = 0.000) ( Table 8) . Multivariate regression analysis that the total joint effect of gender [OR (95% CI) 1.279] and risk score (ISAR-FAS) in in-hospital mortality defined the multiple risk levels as significant predictors (p < 0.001). A three-month mortality rate risk score also proved to be a significant predictor and in the low risk patients as well (p = 0.006). A six-month mortality rate showed that joint effects of gender and risk score were disappeared, so neither gender, nor the lowest risk score in the patients were no longer predictors, but something else was.
The independent gender prediction effect disappeared in joint effects with a total risk score in the patients and gender was not a responsible mortality predictor according to multivariate regression model.
Discussion
A typical image of a person with proximal femoral fracture can be compared to an old lady in the eight decade of life living alone, with decreased motility and problems in daily activities and health problems typical of her age. The image accounts for the male patients as well, but the number of male population of the same age is lower in comparison to females 4 . Autier et al. 24 estimated that by 2031 there would be about 600,000 hip fractures in women and about 150,000 in men, unless effective prevention measures in the European Union (EU) were applied. It was estimated that one in three women and one in nine men over the age of 80 years would experience osteoporotic hip fracture.
Hip fracture incidence doubles for each decade of life after the age of 50, so 93% of women who live up to 80 years of age have at least one fracture, accounting for 33% of hip fracture 25 . One of the leading etiological factors is osteoporosis that is most common in women since the menopause induces hormonal deficit that causes osteoporosis. Besides, incidence rates of hip fractures are caused by multiple falls in women due to less muscle mass 6 . An important factor is also the longer life expectancy for women in comparison to men 4, 6 . However, it is well known that the countries promoting prevention mostly in female population (bisphosphonates, calcium and vitamin D) faced less dramatic incidence of hip fractures in women and the fracture rate was steady in men, as reported for Scandinavian countries 26 . In another study (USA) 27 , the efficacy of prevention measures were also pointed out as well as higher incidence of fractures in Caucasian female immigrants not involved in prevention strategies.
Identification of patients at a risk and determination of treatment options can be facilitated by understanding predictors of mortality 28 . In their study, Hu et al. 28 identified 12 preoperative predictors for post-operative mortality in patients with hip Prodović T, et al. Vojnosanit Pregl 2018; 75(9): 918-925. fracture. They included advanced age, male gender, nursing home or facility residence, poor preoperative walking capacity, poor activities of daily living, higher ASA grading, poor mental state, multiple comorbidities, dementia or cognitive impairment, diabetes, cancer and cardiac disease.
During the performance of our study we observed that gender variable had prognostic value on incidence and mortality rates, but in different ways. This gender conversion showed higher incidence rates in women and higher mortality rates in men. It is clear that female gender is considered a risk factor for hip fracture. So, the risk of hip fracture in women aged 50 years was estimated to be 14%, while in men the risk was only 3% 29 . This gender difference cannot be clearly explained. One explanation can be that higher morbidity rate of 32% is registered in males one year after the hip fracture unlike the female population with morbidity rate of 18% 21 . The significance of these data lies in the fact that although men are relatively young when sustain a hip fracture, they obviously have poorer general health than women which affects the final outcome of hip fracture 30 . In a study made by Carpintero et al. 31 , it was found that increased mortality rate in men was due to poor nutritional status, multiple comorbidities, habitual cigarette smoking and excessive use of alcohol. However, Allegri-Lopez et al. 32 reported that besides decreased functional activities prior the fracture, female gender was proved to be a predictor of increased mortality.
Mobility degree before the injury was significant in patients with hip fracture in our study as well, since its consequences affect general health status in these patients. Women were less motile in comparison to men, which implies that an indoor or outdoor fracture shows patients' physical and mental status prior to injury. About a half of hip fractures in female population was caused by experiencing a loss of confidence in walking, so they restricted their daily activities and became unable, or, unwilling to leave their homes which was increasing the risk of further fractures 33 . Moreover, in a very old woman and men, the risk of hip fracture was equal 34, 35 , suggesting that women and men susceptibility to the occurrence of hip fractures was increasing with age.
The health status before the fracture is the best predictor of recovery after fractures. Up to three quarters of patients had the following diseases on admission (hypertension: 20%-40%; ischemic heart disease: 8%-40%; anemia: 25%-35%; dementia: 10%-35%; chronice obstructive pulmology disease (COPD): 10%-35%; fibrillation: 9%-20%; diabetes mellitus: 7%-20% 36 . Comorbidities proved to be significant prognostic factors in our study as well as in some others. Analyzing association between preoperative comorbidity and the risk of postoperative complications and mortality, it was found that in the elderly with hip fracture, the presence of three or more preoperative comorbidities represented the strongest risk factors while respiratory infections and heart failure were the most common post-operative complications and proven lead to increased mortality 37 . An association between preoperative abnormal values of creatinine and postoperative mortality was established in a study with smaller number of patients 38 . Increased values of creatinine in male gender were also found in our study. Decompensated chronic renal dysfunction in elderly patients, resulting from intraoperative or postoperative complications, oliguria and hyperkalemia additionally worsen kidney function. However, preoperative and postoperative preventive measures for reducing renal function may be effective in reducing mortality rate. Chronic renal dysfunction in elderly patients is decompensated due to intraoperative or postoperative complications, the function of the kidneys is additionally worsen by oliguria and hyperkalemia. However, preoperative and postoperative prevention measures against reducing renal function may be effective in mortality decrease.
The studies on mortality rate after discharge from hospital (most commonly monitored three, six and twelve months) 39 showed that the advances in surgery and anesthesiology did not significantly reduce mortality rate 22 . According to literature data, mortality was mostly registered three to six months following the fracture 19, 40, 41 . Mortality rate declined after that, although never decreased to the level of mortality rate in general population 22 . The dominance of male gender as a mortality predictor was also registered in our study.
So, the elderly men, who suffer from more chronic diseases (heart failure, COPD hypertension, diabetes), those who live in nursing homes and those with a higher degree of dependence in daily activities are at the greatest risk of dying during the first year after hip fracture 13 .
Conclusion
The most common result of all the studies is that preoperative health status is the most efficient criterion for postoperative mortality prediction. Short-term mortality is explained by a combination of comorbidity and acute effects of trauma or a combination thereof. However there is an increase in the rate of early mortality even in patients with hip fracture without evident comorbidities, suggesting that at least a certain percentage of mortality was caused by immediate consequences of fractures or surgical intervention. We used the risk assessment scale in our study because its broad content facilitates overall assessment. Mortality rates and scored results were statistically significant and correlated with each other.
This study showed evident gender differences: female gender as a risk factor for hip fracture and male gender as a risk factor for lethal outcome. In-hospital and six-month mortality rates were similar regarding the gender, but threemonth mortality, after sustaining the injury, showed that men had higher mortality rate. Thus, gender can be defined as a significant mortality predictor in patients with hip fracture.
